ARTICLE - Acute Myeloid Leukemia

Results from a phase I/1I trial of cusatuzumab combined
with azacitidine in patients with newly diagnosed acute
myeloid leukemia who are ineligible for intensive
chemotherapy

Thomas Pabst, Norbert Vey,? Lionel Adés,® Ulrike Bacher,* Mario Bargetzi,®* Samson Fung,®
Gianluca Gaidano,” Domenica Gandini,®2 Anna Hultberg,® Amy Johnson,® Xuewen Ma,®
Rouven Miller,° Kerri Nottage," Cristina Papayannidis,”? Christian Recher,”* Carsten Riether,"”
Priya Shah,® Jeffrey Tryon,™ Liang Xiu" and Adrian F. Ochsenbein™

Correspondence: T. Pabst
Thomas.Pabst@insel.ch

Received: June 10, 2022.
Accepted: January 27, 2023.
'Department of Medical Oncology, University Hospital, Inselspital and University of Bern, Early view: February 9, 2023.
Bern, Switzerland; 2Hématologie Clinique, Institut Paoli-Calmettes, Marseille, France,;
SHopital Saint-Louis, Assistance Publique-Hbpitaux de Paris and Université Paris Cité, and https://doi.org/10.3324/haematol.2022.281563
Centre d’Investigation Clinique (INSERM CIC 1427), Paris, France; “Department of
Hematology and Central Hematology Laboratory, Inselspital, Bern University Hospital, IR IEIT RS LG

University of Bern, Bern, Switzerland; ®Division of Hematology and Transfusion Medicine,
Kantonsspital Aarau, Aarau, Switzerland; *Fung Consulting Healthcare and Life Sciences,
Eching, Germany; "Division of Hematology, Department of Translational Medicine, University
of Eastern Piedmont and Maggiore Hospital, Novara, Italy; 8argenx, Ghent, Belgium;
°Janssen Research & Development, Spring House, PA, USA; ®Department of Medical
Oncology and Hematology, University Hospital Zurich, Zurich, Switzerland; "Janssen
Research & Development, Raritan, NJ, USA; ?IRCCS, Azienda Ospedaliero Universitaria di
Bologna, Istituto di Ematologia “L e A Seragnoli”, Bologna, Italy; *Centre Hospitalier
Universitaire de Toulouse, Institut Universitaire du Cancer de Toulouse Oncopole, Service
d'Hématologie, Toulouse, France and Université Toulouse Il Paul Sabatier, Toulouse,
France; “Department of Medical Oncology, Inselspital, Bern University Hospital, University
of Bern, Bern, Switzerland and Department of BioMedical Research (DBMR), University of
Bern, Bern, Switzerland and *Janssen Research & Development, High Wycombe,
Buckinghamshire, UK

°Retired.

Abstract

Cusatuzumab is a high-affinity, anti-CD70 monoclonal antibody under investigation in acute myeloid leukemia (AML).
This two-part, open-label, multicenter, phase I/1l trial evaluated cusatuzumab plus azacitidine in patients with newly di-
agnosed AML ineligible for intensive chemotherapy. Patients received a single dose of cusatuzumab at one of four dose
levels (1, 3, 10, or 20 mg/kg) 14 days before starting combination therapy. In phase | dose escalation, cusatuzumab was
then administered on days 3 and 17, in combination with azacitidine (75 mg/m?2) on days 1-7, every 28 days. The primary
objective in phase | was to determine the recommended phase Il dose (RP2D) of cusatuzumab plus azacitidine. The pri-
mary objective in phase Il was efficacy at the RP2D (selected as 10 mg/kg). Thirty-eight patients were enrolled: 12 in
phase | (three per dose level; four with European LeukemiaNet 2017 adverse risk) and 26 in phase Il (21 with adverse
risk). An objective response (2partial remission) was achieved by 19/38 patients (including 8/26 in phase I1); 14/38 achieved
complete remission. Eleven patients (37.9%) achieved an objective response among the 29 patients in phase | and phase
Il treated at the RP2D. At a median follow-up of 10.29 months, median duration of first response was
4.5 months and median overall survival was 11.5 months. The most common treatment-emergent adverse events were
infections (84.2%) and hematologic toxicities (78.9%). Seven patients (18.4%) reported infusion-related reactions, includ-
ing two with grade 3 events. Thus, cusatuzumab/azacitidine appears generally well tolerated and shows preliminary ef-
ficacy in this setting. Investigation of cusatuzumab combined with current standard-of-care therapy, comprising
venetoclax and azacitidine, is ongoing.
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Introduction

Intensive induction and consolidation chemotherapy with
curative intent is recommended for patients with newly di-
agnosed acute myeloid leukemia (AML), provided they
demonstrate adequate drug tolerance. For patients unsuit-
able for intensive chemotherapy, standard of care is evol-
ving. Hypomethylating agents (HMA), such as azacitidine
and decitabine, have been central to treatment for several
years."* However, since the start of this phase I/l trial,
other agents have been studied in combination with HMA,
and recent data have established venetoclax plus an HMA
as a new standard of care in this setting.® Despite this
changing landscape, overall survival (OS) is <15 months with
venetoclax/azacitidine, and even in the subgroup of re-
sponding patients, median duration of response s
<18 months,® indicating a need for more effective therapies.
Acute myeloid leukemia is driven by leukemic stem cells
(LSC) that have a key role in initiating and sustaining ma-
lignancy.® LSC also have a capacity for self-renewal and
their persistence is believed to be the primary cause of re-
lapse in AML."® Selective elimination of LSC, without af-
fecting normal hematopoiesis, is challenging owing to the
greater resistance of LSC to conventional chemotherapy
compared with more differentiated AML blasts.”" CD70, a
tumor necrosis factor receptor ligand, is a very promising
target due to its consistent expression on LSC and AML
blasts.”® In AML, the binding of CD70 to its receptor, CD27,
on LSC and subsequent downstream signaling activates
gene-expression profiles that promote LSC proliferation,
reduce differentiation, and lead to release of soluble CD27
(sCD27).2" Serum sCD27 levels are increased in patients
with newly diagnosed AML,?" and are a strong, indepen-
dent negative predictor of cancer prognosis.”
Cusatuzumab (ARGX-110) is a high-affinity, anti-CD70
monoclonal antibody that blocks CD70/CD27 signaling,
leading to inhibition of LSC proliferation, a reduction in leu-
kemic blast cells, blockade of regulatory T-cell survival
(preventing tumor immune escape), and restoration of nor-
mal myeloid differentiation.?™ It also exerts direct
Fc-mediated, effector functions via enhanced antibody-de-
pendent cellular cytotoxicity (modified using POTELLI-
GENT® Technology), complement-dependent cytotoxicity,
and antibody-dependent cellular phagocytosis, leading to
apoptosis of leukemic cells and blasts.®*

Treatment with HMA upregulates CD70 expression on LSC
isolated from patients with newly diagnosed AML, and
combined anti-CD70 and HMA treatment can synergistically
decrease LSC to a greater extent than blocking CD70
alone.® Hence, there is a rationale for studying cusatuzu-
mab in combination with an HMA.

First-in-human studies have shown that single-agent cu-
satuzumab is well tolerated and is biologically active in pa-
tients with advanced solid tumors or hematologic
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malignancies, including AML.®" Promising early responses
and pharmacodynamic activity at all cusatuzumab doses
were demonstrated in interim data from a two-part, phase
I/l dose-escalation and expansion study undertaken to in-
vestigate the potential of cusatuzumab in combination with
azacitidine for the treatment of newly diagnosed patients
with AML who were not candidates for intensive chemo-
therapy.® Treatment was also well tolerated without reach-
ing a maximum tolerated dose. This work builds on the
interim data from the same study, reporting results for the
entire study population, including the phase Il expansion.

Methods

Study design

This was an open-label, multicenter, non-randomized,
dose-escalation (phase I) and expansion (phase Il) study.
Phase | employed a 3+3 design with dose increments based
on a modified Fibonacci scheme. Phase | enrolled patients
in four sequential dose cohorts (1, 3, 10, 20 mg/kg). In each
cohort, patients received a single intravenous (IV) dose of
cusatuzumab on day -14 followed by combination therapy,
comprising IV cusatuzumab on days 3 and 17 plus azaciti-
dine 75 mg/m? subcutaneously or IV on days 1-7, every
28 days. To mitigate infusion-related reactions (IRR), all pa-
tients were premedicated with acetaminophen, an antihis-
tamine, and an IV glucocorticoid prior to cusatuzumab
infusion. The first patient in each cohort was monitored
until cycle 1 day 7; if no dose-limiting toxicities (DLT) oc-
curred (Online Supplementary Appendix), further patients
were enrolled in the cohort. Subsequent cohorts were
opened upon approval from the Data Safety Monitoring
Board. Phase Il patients received cusatuzumab at the rec-
ommended phase Il dose (RP2D) from phase | plus azaciti-
dine at the same dose/schedule as phase I. Patients were
treated for as long as they derived clinical benefit or until
disease progression, unacceptable toxicity, death, withdra-
wal, or loss to follow-up.

The study was carried out in accordance with the prin-
ciples of the Declaration of Helsinki, Good Clinical Practice
guidelines, and regulatory and country-specific require-
ments, and is registered with clinicaltrials.gov
(NCT03030612). The protocol was approved by an indepen-
dent ethics committee/review board. Patients gave written
informed consent.

Eligibility

Adults (=18 years) with newly diagnosed AML (defined by a
blast count of 220%), unsuitable for intensive chemother-
apy, were enrolled. Additional eligibility criteria included an
expected life expectancy of 23 months and Eastern Coop-
erative Oncology Group (ECOG) performance status of 0-2.
Patients with any prior chemotherapy/radiotherapy for AML
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(except hydroxyurea/hydroxycarbamide, which had to be
discontinued prior to the first day of azacitidine adminis-
tration) were excluded. Full eligibility criteria are listed in
the Online Supplementary Appendix.

Endpoints and assessments

In phase |, the primary endpoint was incidence of DLT at
each dose of cusatuzumab plus standard dose azacitidine
(to inform RP2D). In phase Il, the primary endpoint was
overall response rate (ORR), defined as complete remission
(CR) plus CR with incomplete recovery (CRi) plus morpho-
logic leukemia-free state plus partial remission at cusatu-
zumab dose established in phase | plus standard dose
azacitidine. Secondary endpoints in both parts included:
treatment-emergent adverse events (TEAE); pharmacoki-
netics and immunogenicity of cusatuzumab in peripheral
blood; minimal residual disease evaluation by multipara-
meter flow cytometry performed in one of two laboratories
(see Online Supplementary Appendix); time to, level, and
duration of response; OS; 30/60-day mortality; and trans-
fusion independence. Pharmacodynamic markers were also
assessed (see Online Supplementary Appendix).

Response evaluation by investigators was based on estab-
lished criteria (Online Supplementary Table S7). Safety and
tolerability were assessed throughout; evaluations included
TEAE (graded using National Cancer Institute-Common Ter-
minology Criteria for Adverse Events; NCI-CTCAE, version
4.03), laboratory parameters, electrocardiogram, vital signs,
physical examinations, and ECOG performance status (On-
line Supplementary Appendix).

Statistical analysis

Using Simon’s two-stage design with a target ORR of 50%
versus 25%, 5% type 1 error, and 20% type 2 error, 24 pa-
tients were needed in phase Il for 80% power. The null hy-
pothesis was to be rejected if the ORR was >37.5% (>9/24
responses). Analyses of the primary endpoint were per-
formed on the full analysis set (patients who received an
infusion of any study drug), as well as a combination ther-
apy analysis set (patients from phase | and phase Il who
received cusatuzumab at the RP2D and azacitidine). Stat-
istical inference according to the Simon’s design was based
on the full analysis set as well as the combination therapy
analysis set. Time-to-event data were analyzed by Kaplan-
Meier methods.

Results

Patients' cohorts, treatment and response

Between January 2017 and February 2019, 38 patients were
enrolled at eight sites across Switzerland, France, and Italy,
and treated in the phase | dose escalation (n=12) or phase
Il expansion (n=26). The dataset used for this analysis
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includes extended follow-up for 12 phase | patients treated
at the 1, 3, 10, and 20 mg/kg dose levels (three per cohort)
and 26 phase Il patients treated at the RP2D of 10 mg/kg.
The data cut-off for this analysis was July 1, 2020.
Treatment was discontinued in 34 out of 38 patients
(89.5%): 2/3 patients at 1 mg/kg, 3/3 at 3 mg/kg, 26/29 at
10 mg/kg, and 3/3 at 20 mg/kg. Reasons for treatment dis-
continuation were: progressive disease (n=17, 50%), adverse
event (AE) (n=6, 17.6%), death (n=6, 17.6%), investigator
decision (n=2, 5.9%), protocol deviation (n=1, 2.9%), with-
drawal of consent (n=1, 2.9%), and other (n=1, 2.9%; patient
wished to proceed to allogeneic transplant).

Recommended phase Il dose

The 10 mg/kg dose level of cusatuzumab was selected as
the RP2D based on a prespecified interim analysis of phase
| data for the 1-10 mg/kg dose cohorts in April 2018. No DLT
were observed in any of these dose cohorts and the maxi-
mum tolerated dose was not reached. At the time of the
interim analysis, data for the DLT period were incomplete
for two out of three patients in the phase | 20 mg/kg dose
cohort. None of the three patients treated at 20 mg/kg
went on to experience DLT.

Patients' baseline characteristics

Baseline demographics and disease characteristics are
shown in Table 1. Across all patients, median age was
75 years (range, 59-90), 50% of patients were female, 7.9%
had an ECOG performance status of 2, 34.2% had second-
ary AML, and 65.8% had adverse genetic risk per European
LeukemiaNet (ELN) 2017 criteria® (with risk categories as-
signed post hoc by an independent reviewer). Median time
from diagnosis to treatment was 14.5 days (range, 3-139).

Efficacy

Response data are presented in Table 2 and Figure 1. An
objective response was achieved by 19/38 patients in the
full analysis set (both study phases combined), for an ORR
of 50% (95% confidence interval [95%CI]: 33.4-66.6). All re-
sponding patients achieved CR or CRi (no partial remission
or morphologic leukemia-free state): 14 (36.8%) with CR
and five (13.2%) with CRi. In phase Il, 8/26 patients re-
sponded to treatment at 10 mg/kg (ORR, 30.8%; 95%CI:
14.3-51.8), including five with CR (19.2%) and three with CRi
(11.5%). A response of CR/CRi was achieved by 4/4 patients
with favorable ELN risk status, 7/9 with intermediate
status, and 8/25 with adverse status (Online Supplementary
Table S2). Of the 19 patients with a best response of
CR/CRI, six (31.6%) achieved minimal residual disease
negativity.

Among patients in phase | and phase Il receiving cusatu-
zumab 10 mg/kg, 11/29 (37.9%) achieved an objective re-
sponse in the full analysis set. Two of these patients were
classified as non-evaluable because they died in the
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Table 1. Patients' demographics and baseline characteristics.

Phase | Phase Il
Characteristic Lot
1 mg/kg 3mg/kg 10mg/kg 20mg/kg Alldoses 10 mg/kg (N=38)
(N=3) (N=3) (N=3) (N=3) (N=12) (N=26)
Age in years, median (range) 77.0 (75-81) 71.0 (71-84) 74.0 (64-75) 76.0 (72-77) 75.0 (64-84) 75.5(59-90) 75.0 (59-90)
Sex, N (%)
Female 1 (33.3) 2 (66.7) 1 (33.3) 1 (33.3) 5 (41.7) 14 (53.8) 19 (50)
Male 2 (66.7) 1 (33.3) 2 (66.7) 2 (66.7) 7 (58.3) 12 (46.2) 19 (50)
Race, N (%)
White 3 (100) 3 (100) 3 (100) 3 (100) 12 (100) 19 (73.1) 31 (81.6)
Not reported 0 0 0 0 0 7 (26.9) 7 (18.4)
ECOG performance status, N (%)
0 1 (33.3) 3 (100) 0 0 4 (33.3) 9 (34.6) 13 (34.2)
1 2 (66.7) 0 3 (100) 3 (100) 8 (66.7) 14 (53.8) 22 (57.9)
2 0 0 0 0 0 3 (11.5) 3(7.9)
AML type, N (%)
De novo 0 1 (33.3) 3 (100) 2 (66.7) 6 (50) 19 (73.1) 25 (65.8)
Secondary 3 (100) 2 (66.7) 0 1 (33.3) 6 (50) 7 (26.9) 13 (34.2)
Genetic risk category per ELN 2017
criteria, N (%)
Favorable 0 1 (33.3) 0 1 (33.3) 2(16.7) 2(7.7) 4 (10.5)
Intermediate 2 (66.7) 2 (66.7) 2 (66.7) 0 6 (50) 3 (11.5) 9 (23.7)
Adverse 1 (33.3) 0 1 (33.3) 2 (66.7) 4 (33.3) 21 (80.8) 25 (65.8)

Time from diagnosis to treatment,

days, median (range) 28.0 (3-64) 29.0 (13-69) 8.0 (3-17) 30.0 (6-47) 22.5(3-69) 13.5(6-139) 14.5(3-139)

AML: acute myeloid leukemia; ECOG: Eastern Cooperative Oncology Group; ELN: European LeukemiaNet.

Table 2. Best response to cusatuzumab plus azacitidine.

Phase | Phase Il Phase I+I1 '
Tota
1mg/kg 3 mg/kg 10 mg/kg 20mg/kg Alldoses 10mg/kg 10 mg/kg 10 mg/kg  (N=38)
(N=3) (N=3) (N=3) (N=3) (N=12) (N=26) (N=29) (N=27)*
ORR,* N (%) 3 (100) 2 (66.7) 3 (100) 3 (100) 11 (91.7) 8 (30.8) 11 (37.9) 11 (40.7) 19 (50)
[95%Cl] [29.2-100]  [9.4-99.2] [29.2-100] [29.2-100] [61.5-99.8] [14.3-51.8] [20.7-57.7] [22.4-61.2] [33.4-66.6]
Response
category, N (%)
CR 2 (66.7) 2 (66.7) 2 (66.7) 3 (100) 9 (75) 5(19.2) 7 (24.1) 7 (25.9) 14 (36.8)
CRi 1 (33.3) 0 1 (33.3) 0 2(16.7) 3 (11.5) 4 (13.8) 4 (14.8) 5(13.2)
MLFS 0 0 0 0 0 0 0 0 0
PR 0 0 0 0 0 0 0 0 0
SDe 0 1 (33.3) 0 0 1(8.3) 16 (61.5) 16 (55.2) 16 (59.3) 17 (44.7)
NE 0 0 0 0 0 2(7.7) 2(6.9) 0 2 (5.3)

Cl: confidence interval; CR: complete remission; CRi: complete remission with incomplete recovery; MLFS: morphologic leukemia-free state;
NE: not evaluable; ORR: overall response rate; PR: partial remission; SD: stable disease. *Excluding 2 patients who did not receive azacitidine
and died before first post-treatment disease assessment. POverall response includes patients with a response of CR, CRi, MLFS, or PR.
¢Treatment failure responses were categorized as SD.

interval after their first dose of cusatuzumab and did not cusatuzumab. Excluding these two patients resulted in the
receive either azacitidine nor their first post-treatment as- combination therapy analysis set and an objective response
sessment on cycle 1 day 1; these deaths were unrelated to rate of 11/27 (40.7%). While the total number of patients in

Haematologica | 108 July 2023
1796



ARTICLE - Phase I/Il trial of cusatuzumab/azacitidine in AML

these analyses deviates from the original Simon’s design of
24, ad hoc Simon’s criteria based on the same design par-
ameters calls for rejecting the null hypothesis if ORR is
212/29 or 211/27. The null hypothesis is not rejected in the
full analysis set but is rejected in the combination therapy
analysis set.

For the full analysis set, at a median follow-up of
10.6 months (range, 0.3-38.2), median time to first response
was 3.2 months (range, 0.5-12.4) and median duration of
first response was 4.5 months (range, 0.02-33.7). Median
OS was 11.5 months (95%Cl: 7.3-17.1), with a 12-month OS
rate of 49%.

Independence from red blood cell (RBC) and platelet (PLT)
transfusion (defined as reaching =28 consecutive weeks
without a transfusion from administration of the first
dose of study drug) was observed in 24 patients (63.2%).

Best
Response

Risk

1mg/kg Int CR
3mg/kg Fav CR
20 mg/kg Adv  CR
20mg/kg Fav  CR
10 mg/kg Int CR ]
20 mglkg Adv  CR W
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Twenty-four patients (63.2%) achieved RBC transfusion in-
dependence and 29 (76.3%) obtained PLT transfusion in-
dependence. Median duration of RBC/PLT independence
was 13.0 months (range, 2.0-37.9).

Safety and tolerability

Median duration of study treatment was 5.8 months (range,
0-37.9) and a median of six cycles were administered
(range, 1-40).

All 38 patients had 21 TEAE and all experienced a grade =3
TEAE (Table 3). The most common TEAE were febrile neu-
tropenia and neutropenia (n=15 each, 39.5%), followed by
anemia, thrombocytopenia, pneumonia, and pyrexia (n=14
each, 36.8%). After pneumonia, the next most frequent in-
fectious TEAE were sepsis (n=11, 28.9%) and urinary tract
infection (n=4, 10.5%). Thirty-two patients (84.2%) had a

Cut off 01 July 2020

170 180

10mg/kg Int CR I D
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Figure 1. Swimmer plot illustrating responses and outcomes in patients with newly diagnosed acute myeloid leukemia treated
with cusatuzumab plus azacitidine (total study population, N=38). Timing of death is not included. Adv: adverse; AE: adverse
event; CR: complete remission; CRi: complete remission with incomplete recovery; EOS: end of study; EOT: end of treatment;
Fav: favorable; ID: investigator decision; Int: intermediate; MLFS: morphologic leukemia-free state; MRD: minimal residual disease;
NE: not evaluable; PD: progressive disease; PR: partial remission; SD: stable disease.
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serious TEAE which led to hospitalization in all but one of
these patients (Table 3). The most common serious TEAE
were febrile neutropenia (n=13, 34.2%), sepsis (n=11, 28.9%),
and pneumonia (n=10, 26.3%) (Online Supplementary Table
S3). TEAE leading to discontinuation of any study agent
were reported in eight patients (21.1%; n=6 at 10 mg/kg, and
n=1 each at 3 and 20 mg/kg) and included anal abscess,

T. Pabst et al.

diverticulitis, pneumonia, general deterioration in physical
health, multiple organ dysfunction syndrome, cardiac fail-
ure, hypopituitarism, enterocolitis, and hypertension (all
n=1). There were 10 fatal TEAE (26.3%; eight at 10 mg/kg
and two at 20 mg/kg); none were considered drug-related.
TEAE leading to death were: multiple organ dysfunction
syndrome (n=3), general deterioration in physical health

Table 3. Summary of treatment-emergent adverse events following treatment with cusatuzumab plus azacitidine.

Dose group

Patients with =21 TEAE,? Total
N (%) 1 mg/kg 3 mg/kg 10 mg/kg 20 mg/kg (N=38)
(N=3) (N=3) (N=29) (N=3)

Any TEAE, N (%) 3 (100) 3 (100) 29 (100) 3 (100) 38 (100)
Grade =3 3 (100) 3 (100) 29 (100) 3 (100) 38 (100)
Drug-related 3 (100) 3 (100) 27 (93.1) 3 (100) 36 (94.7)

Serious TEAE, N (%) 3 (100) 3 (100) 24 (82.8) 2 (66.7) 32 (84.2)
Grade =3 3 (100) 3 (100) 24 (82.8) 2 (66.7) 32 (84.2)
Leading to hospitalization 3 (100) 3 (100) 23 (79.3) 2 (66.7) 31 (81.6)

TEAE leading to any study

drug discontinuation, N (%) 0 1 (33.3) 6 (20.7) 1 (33.3) 8 (21.1)

TEAE leading to death, N (%) 0 0 8 (27.6) 2 (66.7) 10 (26.3)
Drug-related 0 0 0 0 0

Most common TEAE

(215% of all patients),” N (%) Al Gr 23 All Gr 23 All Gr 23 Al Gr 23 All Gr 23

Febrile neutropenia 2(66.7) 2(66.7) 1(33.3) 1(33.3) 10(34.5) 10(34.5) 2(66.7) 2(66.7) 15(39.5) 15 (39.5)

Neutropenia 1(33.3) 1(33.3) 3(100) 3(100) 9 (31) 9(381) 2(66.7) 2(66.7) 15(39.5) 15(39.5)

Anemia 1(33.3) 1(33.3) 3(100) 3(100) 10(34.5) 10 (34.5) 0 0 14 (36.8) 14 (36.8)

Thrombocytopenia 2(66.7) 2(66.7) 3(100) 3(100) 7 (24.1) 7(24.1) 2(66.7) 1(33.3) 14(36.8) 13(34.2)

Pneumonia® 2(66.7) 1 (33.3) 0 0 10 (34.5) 6(20.7) 2(66.7) 2(66.7) 14(36.8) 9 (23.7)

Pyrexia 2 (66.7) 0 2(66.7) 1(33.3) 9(31.0) 0 1 (33.3) 0 14 (36.8) 1 (2.6)

Constipation 1(33.3) 0 1(33.3) 1(33.3) 7(24.1) 0 2 (66.7) 0 11 (28.9) 1 (2.6)

Nausea 1 (33.3) 0 0 0 9 (31.0) 0 1 (33.3) 0 11 (28.9) 0

Sepsis? 0 0 0 0 10 (34.5) 10(34.5) 1(33.3) 1(33.3) 11(28.9) 11 (28.9)

Vomiting 0 0 2 (66.7) 0 5(17.2) 0 2 (66.7) 0 9 (23.7) 0

Leukopenia 2(66.7) 2(66.7) 2(66.7) 1(33.3) 2(69) 2(6.9) 1(33.3) 0 7 (18.4) 5 (13.2)

Diarrhea 0 0 0 0 4 (13.8) 0 3(100) 1(33.3) 7(18.4) 1(2.6)

Chills 1 (33.3) 0 1 (33.3) 0 4(13.8) 1(3.4) 0 0 6(15.8) 1(2.6)

Cough 1 (33.3) 0 2 (66.7) 0 3(10.3) 0 0 0 6 (15.8) 0

Hypokalemia 0 0 1(33.3) 1(33.3) 5(17.2) 0 0 0 6(15.8) 1(2.6)

Gr: grade. 2 Treatment-emergent adverse events (TEAE) are defined as AE with onset or worsening on or after the date of the first dose of
study treatment up to and including 30 days after date of last dose of study medication. P TEAE are listed in decreasing frequency of any-
grade TEAE in the total study population (N=38). © Pneumonia includes the following preferred terms: pneumonia, bacterial pneumonia, and
fungal pneumonia. 4Sepsis includes the following preferred terms: Enterobacter sepsis, Escherichia sepsis, pseudomonal bacteremia, sepsis,
septic shock, and Staphylococcal bacteremia.
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(n=2), and pneumonia, sepsis, acute coronary syndrome,
large intestine perforation, and respiratory failure (n=1
each).

Seven patients (18.4%) reported IRR, of which chills (n=5,
13.2%) and pyrexia (n=2, 5.3%) were the most common. Two
grade 3 IRR (5.3%; chills n=1 and hypertension n=1) were
observed; the hypertension event led to treatment discon-
tinuation. There were no IRR observed in the 20 mg/kg
cohort.

Two deaths (5.3%; both due to an AE) occurred within
30 days. Four (10.5%) deaths occurred within 60 days of
first treatment with cusatuzumab, all in the phase II
10 mg/kg cohort: three due to an AE (n=2 multiple organ
dysfunction syndrome, n=1 pneumonia), one due to other
reasons (assisted-suicide).

Pharmacokinetics and pharmacodynamics

In phase |, after IV administration of the monotherapy
dose (on day -14) or second dose (on cycle 1 day 3, post-
azacitidine) of cusatuzumab, mean maximum serum con-
centration (C__) and mean area under the serum
concentration-time curve from time 0 to 14 days (AUC,,))
increased with increasing doses (Online Supplementary
Table S4). Mean serum half-life (t,,) ranged from 6.1 to
10.4 days across the four dose cohorts in phase I. There
was no obvious change in dose-normalized parameters
with increasing dose, suggesting exposure increased in an
approximately dose-proportional manner over the dose
range 1-20 mg/kg. In phase Il, after IV administration of
the 10 mg/kg monotherapy dose of cusatuzumab, mean
C,.a Was 195 ug/mL; AUC ,, was 32,932 ug.h/mL, and t,,
was 11.1 days. After administration of the second dose on
cycle 1 day 3, mean C__ was 233 ug/mL; AUC, 6 was
38,298 ug.h/mL, and t,, was 8.3 days.

There was a lower median percentage bone marrow blast
count from baseline (screening) to cycle 1 day 1, i.e., fol-
lowing the single monotherapy dose of cusatuzumab, and
prior to the first dose of azacitidine and second dose of
cusatuzumab (Online Supplementary Figure S7). Analysis of
pharmacodynamic markers showed most patients ex-
hibited the biggest decrease in sCD27 levels after the initial
cusatuzumab monotherapy dose (Online Supplementary
Figure S2). Finally, expression of CD70 on the blasts was
confirmed by flow cytometry but could not be associated
with clinical response (Online Supplementary Figure S3).

Immunogenicity

Among 36 cusatuzumab-treated patients with evaluable
samples, 11 (30.6%) tested positive for antibodies to cusa-
tuzumab post dose: 10/11 patients had antibodies first de-
tected in cycle 1; one of 11 patients had antibodies first
detected in cycle 3. One of four patients with a positive
sample at baseline became positive for treatment-boosted
antidrug antibodies. The small sample size means that no
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conclusions as to how cusatuzumab concentration affects
immunogenicity can be reached.

Discussion

This study assessed the feasibility of combining the anti-
CD70 monoclonal antibody, cusatuzumab, with standard-
dose azacitidine in patients with newly diagnosed AML who
were ineligible to receive intensive chemotherapy due to
advanced age, comorbidities, and/or a poor performance
status. Building on the interim results of the phase | dose-
escalation period of this study,” we found that half of the
38 patients (50%) treated with cusatuzumab/azacitidine
achieved an objective response (CR or CRi). For the full
analysis set of all patients who received the cusatuzumab
10 mg/kg treatment from phase | and phase Il (n=29), the
null hypothesis is not rejected; it is, however, rejected in
the combination therapy analysis set (n=27) after excluding
two patients who died before receiving combination ther-
apy. It should be noted that after the data lock for this
study, another patient who had been treated with cusatu-
zumab 10 mg/kg had a confirmed CRi, which would allow
for the null hypothesis to be rejected for both the full
analysis and combination therapy sets.

While these responses clearly demonstrate the clinical ac-
tivity of the combination, response rates in the phase Il part
were lower than those reported in the initial phase | interim
analysis, where high response rates were reported.® The
apparent discrepancy between the phase | interim data and
final combined results may be explained, at least in part,
by the small number of patients in the two phases of the
study and by differences in baseline characteristics, par-
ticularly the prevalence of adverse genetic risk per ELN
criteria (33.3% in phase | vs. 80.8% in phase Il), with higher
response rates among favorable- and intermediate-risk pa-
tients (11/13 for favorable/intermediate risk compared with
8/25 for adverse risk). Despite the lower than anticipated
response rates, durable CR were observed in a number of
patients at all dose levels, including at the 10 mg/kg dose
of cusatuzumab selected for expansion, and almost two-
thirds of patients (63.2%) achieved transfusion indepen-
dence, which is a strong prognostic factor in unfit patients
with AML."® Responses were also observed in each ELN 2017
genetic risk group (a good predictor of prognosis in newly
diagnosed AML®*®), indicating the feasibility of the combina-
tion for all patients, including those with adverse risk pro-
files. Notably, the median OS of 11.5 months compares
favorably with a recent real-world report for azacitidine
alone (7.1 months),?° suggesting that the cusatuzumab/aza-
citidine combination is worthy of further study.
Cusatuzumab combined with azacitidine was generally well
tolerated, with most TEAE consistent with those expected
for an AML population undergoing treatment with azaciti-
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dine,*?' and there was no obvious dose dependency for
toxicities. The most common TEAE were infections and
hematologic toxicities, which were generally manageable.
IRR, a common side effect of many monoclonal antibodies
used to treat hematologic malignancies,?*? were the only
notable addition to the AE profile. These reactions were
usually mild or moderate in intensity and were generally
managed successfully by interrupting the cusatuzumab in-
fusion, providing specific treatment for the symptom mani-
fested, and restarting the infusion at a reduced rate.
Formation of antidrug antibodies have previously been
shown to contribute to loss of efficacy;?* however, the clini-
cal impact of the antidrug antibodies observed in this co-
hort remains uncertain since neutralizing assays were not
performed. The pharmacodynamic data were consistent
with previous assessments for cusatuzumab and support
its mechanism of action to reduce AML blasts and
decrease serum sCD27 levels.?™® CD70 expression could
be detected on baseline peripheral blood blasts but could
not be identified as a predictor of response to cusatuzu-
mab/azacitidine in patients with newly diagnosed AML as
observed for other immune-related molecules.?®?” These
data suggest that CD70 expression is not a limiting factor
for the efficacy of cusatuzumab treatment. In addition, it
has been shown that HMA treatment upregulates CD70.”
The pharmacokinetic evaluations also supported other
prior investigations™” and showed that cusatuzumab ex-
posure increases in an approximately dose-proportional
manner following treatment over the dosing interval
1-20 mg/kg. This approximate dose-proportional increase
in systemic exposure, combined with the (limited) re-
sponse and safety data seen at the 20 mg/kg dose level,
provides a rationale for further investigating the higher dose
of cusatuzumab. Though the cohort was small, all three pa-
tients treated at 20 mg/kg, including two with adverse gen-
etic risk per ELN, achieved CR without evidence of disease
progression after >1 year of therapy. There were also no in-
dications of additional toxicity. As these data only became
available after the RP2D of 10 mg/kg had been selected, the
optimal dose of cusatuzumab for further study remains un-
certain. Consequently, the ongoing randomized, phase I,
CULMINATE trial is evaluating the efficacy and safety of the
10 and 20 mg/kg doses of cusatuzumab combined with
azacitidine in a similar AML study population.? The clinical
potential of cusatuzumab is also being investigated in com-
bination with the new standard of care, venetoclax, with or
without azacitidine (clinicaltrials.gov NCT04150887). This
latter trial is informed by preclinical data showing that cu-
satuzumab works synergistically with both azacitidine and
venetoclax to eliminate primary human AML LSC.?®

In conclusion, our findings suggest that the combination of
cusatuzumab and azacitidine is generally well tolerated
and may be efficacious in patients with previously
untreated AML not eligible for intensive chemotherapy.
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Studies are ongoing to establish the optimal dose level of
cusatuzumab (10 vs. 20 mg/kg) plus azacitidine and assess
the feasibility of combining cusatuzumab with venetoclax,
with or without azacitidine.
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